In vivo activation of met tyrosine kinase by heterodimeric hepatocyte growth factor molecule promotes angiogenesis.
Hepatocyte growth factor (HGF) is a powerful motogen and mitogen for epithelial cells. The factor is a 90-kD heterodimer composed of an alpha chain containing four kringle motifs and a beta chain showing structural homologies with serine proteases. It is, however, devoid of enzymatic activity. Recently, it has been reported that HGF activates migration and proliferation of endothelial cells and is angiogenic. In this article we discuss (1) the molecular domains of HGF required to activate in vitro and in vivo endothelial cells, studied by use of molecular mutants, and (2) the characteristics of the angiogenic response to HGF in an experimental model system of implanted reconstituted basement membrane (Matrigel). Two groups of mutants were made and used in vitro and in vivo: one with deletions of kringle domains and one with substitution at the cleavage site of the HGF precursor. In vitro, HGF variants containing only the first two (HGF-NK2) or the first three kringles (HGF-NK3) of the alpha chain did not induce proliferation of endothelial cells even if used at concentration 160-fold higher than that optimal for HGF (0.05 nmol/L). High concentrations of these mutants (4 to 8 nmol/L) activated a little endothelial cell motogenic response that was 60% lower than that elicited by HGF. Substitution of Arg 489 with Gln 489 in the HGF precursor generated an uncleavable single-chain factor, unable to induce either endothelial cell migration or proliferation. In vivo, HGF induced a dose-dependent angiogenic response, which was enhanced by heparin.